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(1) The numbers above the constructs refer to amino acid codon positions. The dexamethasone inducible pTA7001 vector also includes 35S::GVG, a transcription factor that binds the 6xUAS promoter. (2) The p1776 vector has a strong constitutive chimeric octopine and manopine synthase promoter later renamed the "SuperPromoter" (3, 4) . FIGURE S6. Resistance gene and effector gene controls for the hypersensitive response. N. benthamiana leaves were spot infiltrated or spot co-infiltrated with the indicated constructs using a needle-less syringe, with three spots on each leaf half. Total Agrobacterium (a-c) OD600 = 0.75 or (d-e) OD600 = 0.9. (a) Bs2-HA alone sometimes produces visible minor chlorosis (pale green color), but not the hypersensitive response. (b) avrBs2 constructs do not initiate a hypersensitive response in the absence of the resistance gene Bs2. (c) The Dex-induced pTA7001 OsL5 or OsL5-6xHis vectors alone do not result in a hypersensitive response. The red dot seen on all leaves near the stem was used to mark infiltrated leaves during the experiment. (d, e) Control infiltrations for ATR1 and RPP1. DsRed2 is added to keep OD600 consistent. RPP1/ATR1Δ51-dependent HR is much stronger in (e) N. tabacum than (d) N. benthamiana. μL or (b, c) 15 μL of crude proteins were run on 4-12% NuPAGE Bis-Tris gels with 1X MOPS buffer, then transferred to nitrocellulose. (a, b) Anti-HA blot shows AvrBs2-HA protein development from induced (a) pTA7001 avrBs2-HA alone or (b) pTA7001 avrBs2-HyP5SM-HA co-infiltrated either with pTA7001 empty vector or pTA7001 OsL5-6xHis. (c) Anti-OsL5-6xHis blot shows development of OsL5-6xHis protein (35.7 kDa) at slightly higher molecular weight than a non-specific band which may potentially be endogenous NbL5 protein (estimated 34.6 kDa). (d) Anti-HA western blot (top) and anti-OsL5-6xHis western blot (middle) comparing the extent of protein expression from oneinput and two-input regulation systems. N. benthamiana leaves were co-infiltrated in 1:1 mixes with the indicated pTA7001 avrBs2 constructs, plus either buffer, pTA7001 empty vector, pTA7001 OsL5, or pTA7001 OsL5-6xHis. The "buffer" control displays the leakiness of pTA7001 without the confounding variable of an additional copy of the GVG transcription factor in pTA7001, while also maintaining equal final OD600 of all avrBs2 constructs. Lanes 3, 6, 11 are empty. Ponceau S stain of RuBisCo large subunit is shown as a loading control below each western blot. M = NEB #P7711 marker. WT = wild-type N. benthamiana. Step 1: Choose an insertion site in the sequence of the gene of interest.
The most conserved splice site is the 5' splice site. (6) The HyP5SM cassette must be cloned after an AG dinucleotide in the gene of interest. (5) The following silent mutations may be used if cloning the cassette in frame. Fortunately, dicot plants do not have strong codon preferences for these amino acids. (7) Glutamate (E):
GAA  GAG Glutamine (Q):
CAA  CAG Lysine (K):
AAA  AAG The 3' splice site is variable. The 3' splice site closest to the consensus sequence is GU, but many other sites will work as well. The endogenous 3' splice site for the A. Figure 2 for mutational analysis of the 3' splice site for HyP5SM in EGFP. (5) For best results, clone 2-3 versions of the gene of interest with HyP5SM in different insertion sites and check the splicing of each construct with RT-PCR. Gel extract and sequence the splice products to verify that the HyP5SM cassette is splicing as expected. Choose the best insertion site empirically.
Example with avrBs2: E/V (GAA/GTG  GAG/GTA) -Silent mutations introduce the essential AG dinucleotide for the 5' splice site and make the 3' splice site closer to the HyP5SM endogenous 3' splice site (AGA). This insertion site is also close to the minimal consensus 3' splice site for plants (GTN). (6) Step 2: Make the three templates for 3-piece-ligation PCR (also called extension PCR).
Make three separate dsDNA templates with a high fidelity polymerase. Piece 1:
avrBs2-HA
Primers:
The avrBs2 forward cloning primer (TLG45). The reverse primer (TLG44) anneals to avrBs2 at the chosen insertion site and adds an overhang. This same sequence overhang can be used for cloning HyP5SM into other genes.
Piece 2:
[GT---5'intron---AG][HyP5SM exon][GT---3'intron---AG]
Template: Any gene with the full HyP5SM cassette already cloned into it. In this case, we used EGFP-HyP5SM (5) .
Primers:
Primers DNA37 (forward) and DNA38 (reverse). Template: avrBs2-HA
The forward primer (TLG43) anneals to avrBs2 at the insertion site and adds an overhang. The avrBs2 reverse primer (TLG46) adds an XbaI site.
Gel extract each product from an agarose gel. Calculate the molar concentration of the PCR products.
Step 3: Perform 3-piece-ligation PCR with a high fidelity polymerase.
Templates: The three PCR products in a 1:1:1 molar ratio. For avrBs2-HyP5SM-HA (E/V) cloning, the final concentration of each template was approximately 0.15 nM.
The avrBs2-HA forward and reverse cloning primers (TLG45, TLG46). The overhangs in the templates also act as primers.
Step 4: The desired full-length product was gel purified, inserted into a cloning vector (Invitrogen pCR2.1 TOPO), and sequenced to confirm that the junctions were correct and that there were no frame shifts. The sequence perfect product was then cloned into a binary vector for plant expression.
II. Cloning the multi-gene plasmids for faster generation of transgenic Arabidopsis thaliana plants
Step 1: Construction of the pTKan expression vector.
The p35S promoter was amplified by PCR from pRT100 (9) and cloned into pCRblunt (Invitrogen) to generate pBlunt-p35S. pTKan-p35S-GW binary vector was generated by digesting p35S promoter from pBlunt-p35S with XhoI/AvrII, and then inserted between XhoI/AvrII restriction sites of pTKan-GW-R1R2 vector (10) . The pNOS-DsRed2-tNOS sequence was synthesized and fused into ApaI site of pTKan-GW-R1R2 vector by in-fusion cloning (In-Fusion® HD, Clontech) to generate pTKan-pNOS-DsRed2-tNOS-p35S-GW-R1R2 which was subsequently digested with AvrII restriction enzyme to fuse with GVG-tRbcsE9 and p6xUAS fragments. The in-fusion product is the expression vector pTKan-pNOS-DsRed2-tNOS-p35S-GVG-tRbcsE9-p6xUAS-GW-R1R2.
Step 2: Construction of the entry vectors
To generate Gateway entry clones, attB or attBr-flanked PCR products were cloned into pDONR 221 vectors with corresponding attP or attPr sites (MultiSite Gateway®Pro, Invitrogen) by BP recombination reaction. In this way, OsL5-6xHis was cloned into pDONR221 P1-P4 vector; eGFP-HyP5SM, ATR1Δ51-HyP5SM-FLAG (E168 insertion site), and avrBs2-HyP5SM-HA were cloned into pDONR221 P3-P2 vector, respectively; tG7-p6xUAS was cloned into pDONR221 P4r-P3r vector. pDORN221-tG7-AmpR-pUAS R4-R3 and pDONR221-tG7-p35S-Bs2-3xFlag-tNOS-AmpR-pUAS R4-R3 constructs were generated by in-fusion cloning (In-Fusion® HD, Clontech). Briefly, AmpR alone or AmpR together with p35S-Bs2-3xFlag-tNOS was inserted inbetween tG7 and p6xUAS at HindIII site of the pDONR221 tG7-p6xUAS R4-R3 vector in single in-fusion cloning reactions. The PCR template of p35S-Bs2-3xFlag-tNOS was provided by pMD1 Bs2-3xFLAG from the Staskawicz lab. The insertion of AmpR helps to stabilize the existence of two p6xUAS promoters in the final expression constructs.
Step 3: Construction of the multi-gene plasmids
In a MultiSite Gateway reaction (MultiSite Gateway®Pro, Invitrogen), genes or fragments of interest in pDONR221 P1-P4 vector, pDONR221 P4r-P3r vector and pDONR221 P3-P2 vector were connected and incorporated into GW R1-R2 expression vector in a sequential manner. MultiSite Gateway reaction was carried out with the expression vector pTKan-pNOS-DsRed2-tNOS-p35S-GVG-tRbcsE9-p6xUAS-GW-R1R2 and various entry vectors from Step 1 and Step 2. Entry vector combinations for the final expression constructs were listed in the following table. LR Clonase™ II Plus enzyme mix and equal molar of each component construct were used in the MultiSite Gateway reaction according to the manufacturer's manual. 
